Late Gadolinium-Enhanced Cardiac MRI (LGE CMRI) is a non-invasive technique, which has shown promise in detecting native and post-ablation atrial scarring. To visualize the scarring, a precise segmentation of the left atrium (LA) and pulmonary veins (PVs) anatomy is performed as a first step-usually from an ECG gated CMRI roadmap acquisition-and the enhanced scar regions from the LGE CMRI images are superimposed. The anatomy of the LA and PVs in particular is highly variable and manual segmentation is labor intensive and highly subjective. In this paper, we developed a multi-atlas propagation based whole heart segmentation (WHS) to delineate the LA and PVs from ECG gated CMRI roadmap scans. While this captures the anatomy of the atrium well, the PVs anatomy is less easily visualized. The process is therefore augmented by semi-automated manual strokes for PVs identification in the registered
INTRODUCTION
Late Gadolinium-Enhanced Cardiac MRI (LGE CMRI) is an emerging non-invasive technique to identify native and post-ablation atrial scarring and shows potential to replace the current invasive clinical gold standard of electroanatomical mapping (EAM) 1 . While studies have shown inverse correlation between image intensity in the LGE CMRI and left atrium (LA) endocardial voltage obtained from the EAM, there is on-going concerns regarding the reproducibility of the LGE CMRI technique 2 . This can partly be attributed to the fact that atrial scarring identification generally relies on manually segmented anatomy of the LA and pulmonary veins (PVs), which is not only timeconsuming but also highly subjective among human operators and different research institutions 3 . The anatomy may be Figure 3 (a) shows that our final segmentation has significant improvements compared to the initial segmentation based on the WHS alone. In order to determine the optimal number of SVs, we considered both the consistency of the SV derived boundary with the manually drawn ground truth, and the running time of the 3D SV calculation. The former was computed as a training procedure before the input of manual strokes on one randomly selected patient data. 
DISCUSSION

